WHAT IS CLAIMED IS: 



i^v^ An apparatus for aontrolling an optical wavelength of 
a control target light toutputted from a variable wavelength 
5 light source, comprising: 

a wavelength scanning unit for scanning at a 
prescribed period the cdttitrol target light entered from the 
variable wavelength lighlt source and obtaining optical 
pulses having a phase corresponding to the optical 

10 wavelength of the control target light; and 

a phase detection urait for detecting a phase 
difference between a phasle of the optical pulses and a 
phase corresponding to a reference optical wavelength, and 
controlling the variable Wavelength light source by feeding 

15 back the phase dif f erencelto the variable wavelength light 
source such that the optiaal wavelength of the control 
target light is controlled! by an optical frequency pulling 
with respect to the referyflag^ optical wavelength according 
to the phase difference, t/l 

20 \ 

2. The apparatus of claiml 1 , further comprising: 

a reference signal generation unit for generating a 
reference signal having a pMase corresponding to the 
reference optical wavelength! in synchronization with a 

25 scanning period of the wavelength scanning unit, such that 
the phase detection unit detdcts the phase difference 
between two inputs of the optllcal pulses outputted from the 
wavelength scanning unit and the reference signal outputted 
from the reference signal generation unit by directly 

30 comparing phases of the two iifputs. 

3. The apparatus of claim 2,1 wherein the phase detection 
unit includes a filter for discriminating a fundamental 
frequency component of the optical pulses and obtains the 

35 phase difference from an outpu-a signal of the filter and 
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the reference sl&nali. 

4. The apparatus oA claim 1, wherein the wavelength 
scanning: unit also refceives an externally entered reference 
light having; the reference optical wavelength and obtains 
reference optical pulses having a phase corresponding to 
the reference optical wavelength, such that the phase 
detection unit detects the phase difference between two 
inputs of the optical piUses and the reference optical 
pulses output ted from thfe wavelength scanning unit by 
directly comparing phases^ of the two inputs, 

5. The apparatus of clam 4, wherein the phase detection 
unit includes a first flitter for discriminating a 
fundamental frequency component of the optical pulses and a 
second filter for discriminkting a fundamental frequency 
component of the reference ®|>tical pulses, and obtains the 
phase difference from outpit^Tsignals of the first filter 
and the second filter. I 

6. The apparatus of claim 4, wherein the phase detection 
unit includes a phase shift circuit for setting an offset 
to the phase of the reference loptical pulses. 

7. The apparatus of claim 4,1 further comprising: 

an optical phase locked Idop circuit into which the 
control target light and the reference light as entered 
into the wavelength scanning unit are also entered. 

8. The apparatus of claim 1, wherein the wavelength 
scanning unit obtains the opticalL pulses by using a disk 
shaped tunable optical filter inl which a transmission 
wavelength is varied linearly anfl periodically with respect 
to time as the disk shaped tunable optical filter is 
rotated. I 
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9. The apparatus of cl ilm 8, wherein the wavelength 
scanning unit also obtai is a reference signal having a 
phase corresponding to tie reference optical wavelength by 
reading off a marker provided on the disk shaped tunable 
optical filter, such thafl the phase detection unit detects 
the phase difference between the optical pulses and the 
reference signal. 



10 • The apparatus of claAn 9, further comprising a phase 
shift circuit for setting kn offset to the phase of the 
reference signal outputtedifrom the wavelength scanning 
unit . 

11, The apparatus of claimllO, further comprising a phase 
shift control circuit for c&ntrolling an amount of phase 
shift to be set to the phasd shift circuit, according to a 
calibration information by wtiich the wavelength scanning 
unit is calibrated, 

12. The apparatus of claim l\ wherein the wavelength 
scanning unit obtains the optical pulses by using an 
acousto-optic tunable filter dVlven by an RF signal source, 
in which a transmission optical wavelength is varied 
linearly and periodically with Vespect to time. 



1^. An apparatus for controlling an optical wavelength of 
a control target light outputted from a variable wavelength 
light source, comprising: 

an optical diffraction unit for diffracting the 
control target light entered from the variable wavelength 
light source into a direction corresponding to the optical 
wavelength of the control target light; 

a periodic signal generation unit for detecting a 
diffraction light diffracted by the optical diffraction 
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unit and generating periodic signals with a phase varied 
according to a diffraction direction of the diffraction 
light; and 

a phase detection unit for detecting a phase 
5 difference between a phase of the periodic signals and a 
phaise corresponding to a reference optical wavelength, and 
controlling the variable wavelength light source by feeding 
back the phase difference to the variable wavelength light 
source such that the optical wavelength of the control 
10 target light is controlled by an optical frequency pulling 
with respect to the reference optical wavelength according 
to the phase difference. 



14. The apparatus of claim 13, wherein the periodic signal 
15 generation unit generates the periodic signals by using a 
photo-detector array in which the phase of the periodic 
signals is varied depending on a photo^detector cell of the 
photo-detector array which detected the diffraction light. 

20\ 15. An apparatus for conttrolling optical wavelengths of 
CQjitrol target lights outmitted from N variable wavelength 
light sources, where N is kn integer, the apparatus 
comprising: 1 

a periodic modulation! signal generation unit for 

25 generating N periodic modulation signals in mutually 
different frequencies, acco|rding to which the control 
target lights are to be modulated; 

a wavelength scanning mnit for scanning at a 
prescribed period the conti^/^^arget lights modulated 

30 at the mutually different fnequencles and obtaining N 

optical pulses having phases! respectively corresponding to 
the optical wavelengths of the control target lights; 

a control signal generaMon unit for generating N 
control signals respectively If rom the N periodic modulation 

35 signals and N reference signats having phases respectively 
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optical wavelengths for the N 
sources; and 

for detecting N phase 
of respective ones of the N 
\f respective ones of the N 



corresponding to reference 
variable wavelength light 

a phase detection uni 
differences between phases 
optical pulses arid phases 
control signals, and controtllng the N variable wavelength 
light sources by feeding bahk the N phase differences to 
the N variable wavelength light sources respectively such 
that the optical wavelength! of the control target lights 
are controlled by an optical frequency pulling with respect 
to the reference optical wavlelengths according to the N 
phase differences respectively. 
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16. The apparatus of claim 15, wherein the control signal 
15 generation unit generates th^ N control signals by 

multiplying respective ones df the N periodic signals with 
respective ones of the N reference signals. 

17. The apparatus of claim AS^S^herein the wavelength 
20 scanning unit obtains the optical pulses by using a disk 

shaped tunable optical filter tin which a transmission 
wavelength is varied linearly and periodically with respect 
to time as the disk shaped tunable optical filter is 
rotated, or an acousto-optic tunable filter driven by an RF 
25 signal source in which a transnrasslon optical wavelength is 
varied linearly and periodically with respect to time, 




An apparatus for controllirtg optical wavelengths of 
control target lights outputted rrom N variable wavelength 
30 light sources, where N is an integer, the apparatus 
comprising: 

a periodic modulation signall generation unit for 
generating N periodic modulation signals in mutually 
different frequencies, according to which the control 
35 target lights are to be modulated! 
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an optical dif f ractidn unit for diffracting the 
control target lights modiilated at the mutually different 
frequencies into directions respectively corresponding to 
the optical wavelengths ofl the control target lights; 

a periodic signal generation unit for detecting 
diffraction lights diffracted by the optical diffraction 
unit and collectively generating N periodic signals with 
phases varied according to \dif fraction directions of the 
diffraction lights; 

a control signal generation unit for generating N 
control signals respectively from the N periodic modulation 
signals and N reference sigrials having phases respectively 
corresponding to reference ojptical wavelengths for the N 

irces; and 

For detecting N phase 

respective ones of the N 
\t respective ones of the N 
bng the N variable wavelength 



variable wavelength light s< 
a phase detection unit 
differences between phases o\ 
periodic signals and phases 
control signals, and control; 
light sources by feeding ba( 
the N variable wavelength li] 
that the optical wavelengths 



e N phase differences to 
t sources respectively such 
f the control target lights 
requency pulling with respect 



are controlled by an optical 

to the reference optical waveJ^engths according to the N 
phase differences respectivel 



19. The apparatus of claim 18 
generation unit generates the 
multiplying respective ones of 



wherein the control signal 
control signals by 
^he N periodic signals with 



35 



respective ones of the N reference signals. 

20. The apparatus of claim 18, I wherein the periodic signal 
generation unit generates the Nlperiodic signals by using a 
photo-detector array in which tHe phases of the N periodic 
signals are varied depending on Iphoto-detector cells of the 
photo-detector array which detecited the diffraction lights. 
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'^^1. A method for contrclling an optical wavelength of a 
control target light out putted from a variable wavelength 
light source, comprising the steps of: 

scanning at a prescribed period the control target 
light entered from the viriable wavelength light source and 

having a phase corresponding to 
the optical wavelength of the control target light; 

detecting a phase ^pS^ence between a phase of the 
10 optical pulses and a phas|e corresponding to a reference 
optical wavelength; and 

controlling the varitble wavelength light source by 
feeding back the phase difference to the variable 
wavelength light source smch that the optical wavelength of 
15 the control target light 4s controlled by an optical 

frequency pulling with respect to the reference optical 
wavelength according to thp phase difference. 

\22. A method for controlling an optical wavelength of a 
20 ^sontrol target light outputted from a variable wavelength 
light source, comprising the steps of: 

diffracting at an optical diffraction device the 
control target light entered from the variable wavelength 
light source into a direction corresponding to the optical 
25 wavelength of the control target light; 

detecting a diffraction light diffracted by the 
optical diffraction device and generating periodic signals 
with a phase varied according to a diffraction direction of 
the diffraction light; 
30 detecting a phase difference between a phase of the 

periodic signals and a phase corresponding to a reference 
optical wavelength; and 

controlling the variable wavelength light source by 
feeding back the phase difference to the variable 
35 wavelength light source such that the optical wavelength of 
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the control target li^ht is controlled by an optical 
frequency pulling with respect to the reference optical 
wavelength according to the phase difference. 
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10 



15 



20 



25 



30 



35 



A method for controlling optical wavelengths of 
trol target lights outputted from N variable wavelength 
light sources, where N i 3 an integer, the method comprising 
the steps of: 

generating N periodic modulation signals In mutually 
different frequencies, according to which the control 
target lights are to be modulated; 

scanning at a prescribed period the control target 
lights modulated at the miltually different frequencies and 
obtaining N optical pulsesl having phases respectively 
corresponding to the optical wavelengths of the control 
target lights; 

generating N control sftlgnals respectively from the N 
periodic modulation signals! and N reference signals having 
phases respectively corresponding to reference optical 
wavelengths for the N varia/BVe wavelength light sources; 

detecting N phase differences between phases of 
respective ones of the N optiical pulses and phases of 
respective ones of the N conkrol signals; and 

controlling the N variable wavelength light sources by 
feeding back the N phase differences to the N variable 
wavelength light sources resi ectively such that the optical 
wavelengths of the control ti rget lights are controlled by 



an optical frequency pulling 
optical wavelengths according 
respectively. 



with respect to the reference 
to the N phase differences 



\24. A 
c^intro! 



method for controlling 



light^ sources, where N is an 
the steps of : 



optical wavelengths of 



1 target lights outputted from N variable wavelength 



Integer, the method comprising 



v 
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generating N periodic modulation signals in mutually 



different frequencies , 
target lights are to be 
diffracting the cc 



according to which the control 

modulated; 
ntrol target lights modulated at the 
mutually different frecuencies into directions respectively 
corresponding to the optical wavelengths of the control 
target lights; 

detecting diffract on lights diffracted by the optical 
diffraction unit and co lectively generating N periodic 
signals with phases var ed according to diffraction 
directions of the diffraction lights; 

generating N contr<>l signals respectively from the N 
periodic modulation sigiials and N reference signals having 
phases respectively co/ feeponding to reference optical 
wavelengths for the N Vi.rlable wavelength light sources; 
and 

detecting N phase c ifferences between phases of 
respective ones of the I periodic signals and phases of 
respective ones of the I control signals, and controlling 
the N variable wavelength light sources by feeding back the 
N phase differences to 1 he N variable wavelength light 
sources respectively such that the optical wavelengths of 
the control target lighi s are controlled by an optical 
frequency pulling with respect to the reference optical 
wavelengths according t< the N phase differences 
respectively. 
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